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REPRODUCE LOCALLY. Include form number and date on alf reproductions

Form Approved - OMB No. 0581-0055

U.S. DEPARTMENT OF AGRICULTURE
AGRICUL TURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY - PLANT VARIETY PROTECTION OFFICE

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE
{Instructions and information collection burden stalement on reverse)

The foitowing statements are mada in accordance with the Privacy Act of 1874 (5 U.5.C. 552a) and
the Paperwork Reduction Act (PRA} of 1985,

ﬁ:plfmﬂon is required in order la determine if a plant vani

protection cedificate is 1o be issued
(L5.C. 2421). information is held confidential unti certi

18 is issuad (7 U.5.C. 2476).

1. NAME OF OWNER 2. TEMPORARY DESIGNATIONOR | 3. VARIETY NAME
- EXPERIMENTAL NAME
Kansas Agricultural Experiment Station KS96HW115 Lakin
4. ADDRESS (Street and No., or RF.0, No,, City, Slats, and ZIP Coda, and Country) 5. TELEPHONE (clude area cods) b,
Waters Hall _ PVPO NUMBER
Kansas State University 785-532-6147
Manhattan K$ 6650 y [+ B
: 6 6 6. FAX {include area code) 4. ﬂ 0 2 O G G 4
785~532~6563 FILING DATE
7. IE THE OWNER NAMED IS NOT A "PERSON", GIVE FORM OF 8. IF INCORPORATED, GIVE 8. DATE OF INCORPORATION
ORGANIZATION (cosporalion, partnership, association, ste,) - STATE OF INCORPORATION i 7. / (L{ / o (
University '

“10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION. (First parson isted wif recelve all pepers) FILING AND EXAMINATION
T. Joe Martin Els 7.705.00
Kansas State University 5
Agricultural Research Center—Hays R | DATE ['Z,//L//ZOE;L
1232 240th Avenue & —
Hays, KS 67601 £ | CERTIFICATION FEZ; o

v
i Bro—
DATE 5/ 8//0 2

11. TELEPHONE (Inciude area code) 12, FAX {Inciude sraa cods) 13, E-MAIL 14, CROP KIND ¢(Common Nams)
785-625-3425 785-623-4369 imartinfoznet.ksu.edu wheat

15. GENUS AND SPEGIES NAME OF CROP 18, FAMILY NAME (Bterical). ' 17. IS THE VARIETY A FIRST GENERATION
Triticum aestivum Gramineae [ ves B no

18, CHECK}APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED {Follow instructions on
reverse

a [X{ ExhibitA. Origin and Breeding History of the Variaty

b. [F]X ExhibitB. Statement of Distinctress

A MX Exhibit C. Objective Description of Variety

d. R Exhibit D. Additional Description of the Vatiety {Ogtional)

e. [ ExhibitE. Statement of the Basis of the Owner's Ownership

XI{ Vvoucher Sample (2,500 viable unireated seeds or, for tuber propagated varieties,
verification that lissue culture will be daposited and maintained in an approved pubtic

=

19, DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLD AS A CLASS OF
CERTIFIED SEED?  See Section 83(a) of the Plant Vaniely Protection Act) .

YES (If “yes", answer lems 20 NO -f “na", go lo tam 22
m and(zfmlcw) D . g !

20. DOES THE OWNER SPEGIFY THAT SEED OF THIS EK ves O wo
VARIETY BE LIMITED AS TO NUMBER OF CLASSES?

IF YES, WHICH CLASSES? K FOUNDATION JRE REGISTERED [KJ{ CERTIFIED

2t. DOES THE OWNER SPECIFY THAT SEED OF THIS KX NO

i
VARIETY BE LIMITEDVAS TO NUMBER OF GENERATIONS? D
IF YES, SPECIFY THE i FOUNDATION 1 REGISTERED 1 CERTIFIED
* NUMBER 1,23, st _:& //h;gi L =
(i additfanal explanation i3 nace. . please use the space indicatad on the reverse.)

repositary)
N Fillng and Examination Fee ($2,705), made payabla lo "Treasurer of the United
g m{ Stalgs‘ {Mall fo the Plant Varisty Prc}wedion Oﬂwréej
22, HAS THE VARIETY (INCLUDING ANY HARVESTED MATE!W% OR A HYBRID PRODUCED
S}%ﬁ&éﬂ %U%%JES?&EN SOLD, DISPOSED OF, TRANS! L CRUSED IN THE U, 8. 0R

B ves 0 no

IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE
FOR EACH COUNTRY AND THE CIRCUMSTANCES, {Plsase use space indicated on reverse.)

23. IS THE VARIETY QR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELLECTUAL
PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?

o [l no

IF YES, PLEASE GIVE COUNTRY, DATE OF FILING OR ISSUANGE AND ASSIGNED
REFERENCE NUMBER. (Please use space indicated on reversa.}

4.

The owners declare that a viable sample of basic seed of the variety will be furnished wilh application and will ba replenished upon rleaquﬁt in accordance with such regulations as may be applicable, or
certificate,

for a tuber propagated variety a tissue culture will be deposited in a public repository and maintained for the duralion.of the
The undersigned awms) is{are) the owner of this sexually reproduced or tuber propagated ilam variety, and belleve{s) that the variety is new, distinct, uniform, and stable as required in Section 42,

and is entitled to protection under the provisions of Section 42 of the Plant Vaniety Protection Act.

Owner(s) is(are} informed that false represenlation herein can jeapardize pratection and result in penaitias.

SIGNATURE OF Oﬁaa SIENATURE OF OWNER

MAME {Plzase print or lype) &/?/ ' - NAME {Plgase print or ype}
Torrest Chumlevy
e DATE CAPAGITY OR TiTLE DATE
:iate Director . ‘
eanch ook p-5-0

&sinad by the Planl Vasety Profecticn GIce wilh WoroPeren] B0a. Hepaces STEmA70 (05-50) whith & ohooiars,

{Bew reverse for msiruciions and nformiion oiasion burden Sawmend |



INSTRUCTIONS 2 n ﬁ 2 @ @ @ % @a

GENERAL: To be effectively filed with the Plant Variety Protection Office (PVPO), ALL of the following itemis must be received in the PVPO: {1} Completed
appiication form signed by the owner; (2} completed exhibits A, B, C, E; (3} for a seed reproduced variety at least 2,500 viable untreated seeds, for 2 hybrid
variely at least 2,500 untreated seeds of each line necessary to reproduce the variety, or for tuber reproduced varieties verification that a viable {in the sense
that it will reproduce an entire piant) tissue culture will be deposited and maintained in an approved public repository; (4) check drawn on a U.S. bank for $2,705
{8320 filing fee and $2,385 examination fee), payable to "Treasurer of the United States” (See Saction 97,6 of the Regulations and Rufes of Practice.} Partial
applications will be held in the PVPC for not more than 80 days, then retumed to the applicant as unfiled. Mail application and other requirements to Plant Variety
Protection Office, AMS, USDA, Room 500, NAL Building, 10301 Baltimore Avenue, Bellsville, MD 20705-2351. Retain one copy for vour files. All items on the
face of the application are self explanatory unfess noted below. Corrections on the application form and exhibits must be initialed and dated. DO NOT use
masking materials to make corrections. If a certificate is allowed, you will be requested to send a check payable to "Treasurer of the United States” in the amount
of $320 for issuance of the certificate. Certificates will be issued to owner, not licensee or agent.

Plant Variety Protection Office
Telephone: (301) 504-5518
FAX: (301) 504-5291
Homepage: hitp//www.ams.usda.goviscience/pvpo/pvp.htm

ITEM

18a. Give: (1) the genealagy, including public and commercial varieties, linas, or clones used, and the breeding methed;
(2) the details of subsequent stages of selection and muitiplication;

(3) evidence of uniformity and stability; and -
{4) the type and frequency of variants during repraduction and multiplication and state how these varianis may be identified

18b. Glve a summary of the variety's distinctness. Clearly state how this application variety may be distinguished from all other varieties In the same crop. If the
new variety is most similar to one variety or a group of related varieties:

(1) identfy these varieties and state alf differences objectively;
{2} attach statistical data for characters expressed numerically and demonstrate that these are clear differences; and
(3) submit, if helpful, seed and plant specimens or photographs {prints) of seed and plant comparisons which dlearly indicate distinctness,

18¢. Exhibit C forms are available from the PVPO Office for most crops; specify crop kind. Fill In Exhibit C {Objective Description of Varety) form as completely
as possible to describe your variety.

18d. Optional additional characteristics and!or'photographs. Describe any additional characteristics that cannot be accurately conveyed in Exhibit C. Use
comparative varieties as is necessary to reveal mare accurately the characteristics that are difficult to describe, such as plant habit, piant color, disease:

resistance, efc.

-188. Section 52(5) of the Act requires applicants to fumish a statement of the basis of the applicant's ownership. An Exhibit E forrn is available from the PVPO.
19, If "Yes" Is specified (seed of this variety be sold by variety name only, as a ¢lass of cerlified seed), the applicant MAY NOT reverse this affirmative decisioh
after the variety has been sold and so labeled, the decision published, or the certificate issued. However, if "No™ has been specified, the applicant may
change the choice. (See Regulations and Rules of Practice, Section 97.103).
22. See Sections 41, 42, and 43 of the Act and Section 97.5 of the regulations for eligibility requirements.

23. See Sectlion 55 of the Act for instructions on claiming the benefit of an-earier filing date.

21. CONTINUED FROM FRONT  (Please provide a statement as fo the limitation and sequence of generations that may be certifed,)

22. CONTINUED FROM FRONT  (Please provide the date of first sale, disposition, transfer, or use for each country and the circumstances, if the varisty
{(including any harvested material) or a hybrid produced from thi_s variety has been sold, disposed of, transferred, or used in the U.S. or other countries.)

Fall, 2001 sold seed in U.S.

23. CONTINUED FROM FRONT (Please gi\;'e the country, date of ﬁ'ing or issuance, and assigned reference number, if the variety or any component of the
variety is protected by inteflectual properly right (Plant Breeder's Right or Patent).) ’

NOTES: It is the responsibility of the applicant/owner to keep the PVPQ informed of any changes of address or change of ownership or assignment or owner's
representative during the life of the application/certificate. There is no charge for filing a change of address. The fee for filing a change of ownership or
assignment or any modification of cwner's name is specified in Section 87.175 of the regulations. (See Section 107 of the Act, and Sections $7.130, 97.131,

§7.175(h} of the Regulations and Rules of Practice. |

To avoid confiict with other variety names in use, the applicant must check the appropriate recognized authority. For example, for agricultural and
vegetable crops, contact: Seed Branch, AMS, USDA, Room 213, Building 306, Beitsville Agricultural Research Center—East, Beltsville, MD 20705.
Telephone: (301) 504-8089. hitpi/iwww.ams.usda.govilsg/seed/is-sd.him : :

According to the Paperwork Reduclion Act of 1995, an agency may not condud! or sponser, and a person is not required ta respond io a cailactian of information uniass 2 displays a valid OMB conirel number. The
valid OMB control number far this colfection of information is (0581-0055). The time required to complete this infarmation collection is estimated lo average 1.4 howrs per responss, including the time for raviewing
instructions, ssarching existing data sources, qathering and maintaining the data nseded, and complating and raviewing the coflection of infarmation. .

The U.S. Departmen! of Agriculture (USDA) prohibits discrimination fn all ils progrems and activities on the basis of race, color, national origin, sex, rafigion, age, disabily, polifical befiafs, sexus! orfentation, or marital
or family status. (Not all prohibiled basss apply to all programs.} Persuns with disabilities who raquire altornative means for communication of program information (Braille, large print, sudiotape, ele.) should contact
USDA's TARGET Center at {202) 720-2600 (voice and TDD). To e a complaint of discrimination, write USDA, Dirsctor, Offfice of Civi Rights, Roorn 325-W, Whitten Building, 14th ang Independence Averue, SW,
Washington, DC 20250-8410 or catl {202) 720-5564 {voice and TDD). USDA is an aqual opportunity provider and employer, -

SET-470 {04-01) designed by the Plant Variety Protection Office with WordPerfec! 6.0a. Replaces 5TD-470 {02-95) which is absolete.

7.
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Lakin, PVP Application (Revised) _
Exhibit A: Origin and Breeding History of the Variety

Lakin was selected from the cross Arlin/KS89H130.

Parents:
Arlin = Kansas developed hard white winter wheat.
KS89H130 = a hard red winter experimental line selected from a random mating
population after two cycles of recurrent selection for reduced wheat streak mosaic virus
titer. The following Fs or lines were inter-mated at random to produce the population
from which KS89H130 was selected.
Hawk/4/P1194358/2*Larned/Eagle//Sage/3/Larned/Trison (F; from last cross)
Tut/4/ PI195713/2*Larned/Eagle//Sage/3/Larned/Trison (F; from last cross)
TAM 105/3/P1195713/2*Larned/Eagle//Sage (F1 from last cross)
TAM 105/3/P1194358/2* Larned/Eagle//Sage (F; from last cross)
TAM 105/4/ P1194358/2*Larned/Eagle//Sage/3/Larned/Trison (F; from last
Cross)
TAM 105/4/P1194358/3/Larned/ Eagle//Sage/4/P1195713/2*Lammed /Eagle//Sage
(¥ from last cross)
7. TAM 105/Wings (F; from last cross)
8. Arkan/Wings (F; from last cross)
9. Arkan/4/P1195713/2% Larned/Eagle//Sage/3/Larned/Trison (F; from last cross}
10 Arkan/4/P1194358/2*Larned/Eagle//Sage/3/Larned/Trison (F; from last cross)
11 P1194358/2*Larned/Eagle//Sage/3/Arkan (F; from last cross)
12 P1194358/2*Larned/Eagle//Sage/3/TAM 105//Payne/Amigo (F; from last cross)
13 P1194358/2*Lamed/Eagle//Sage/3/ND7637 (F; from last cross)
14 PI194358/2*Larned/Eagle// Sage/3/ND7637/TX73V169 (TAM 101/Centurk) (Fi
from last cross)
- 15 P1194358/2*Larned/Eagle//Sage/3/ND7637/TX73V169 (F, from last cross)
16 PI194358/2*Larned/Eagle//Sage/3/TAM 105//Larned/Trison (F; from last cross)
17 PI195713/2*Larned/Eagle//Sage/3/Larned/Trison (KSSOHA845)
18 Newton sib (KS§75210)

RN =

o

11991: F, was grown in the greenhouse at Hays, KS, seeds from all F; plants were bulked
at harvest. Segregation was not noted among the F; plants.

1992: F, grown in the field at Hays, KS and bulked at harvest. The population segregated
for height, maturity and leaf rust resistance. Seed harvested segregated for seed color and
the white seed were select for planting of the F3. The only other selection criteria used on
the populations was the presence of leaf rust resistance.

1993: F3 grown in the field at Hays, KS and single heads were selected at harvest. The
population segregated for the same characters as in the F, except there was no

~ segregation for seed color. The only selection criteria used was that the population had to
~have some leaf rust resistant individuals in i, '
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Exhibit A Continued (Lakin PVPA)

1994: E4 head rows were grown in the field at Hays and a single row was harvested. Six
head selections were made from the row at harvest. The population of head rows were
segregating as the F3, however uniformity in maturity and height was used as selection
criteria. Protein content, test weight, seed color, leaf rust resistance, and grain hardness
were also criteria used.

1995 Fs was tested in the preliminary yield test at 3 KS locations, the Fs head selections
were grown in the field at Hays, KS and one row was harvested after six head selections
were made form the Fs head row. Segregation was not observed within the line. Selection

criteria included grain yield, test weight, height, maturity, grain hardness, polyphenol
oxidase level, resistance to leaf rust, wheat streak mosaic virus, soilborne mosaic virus,
spindle streak mosaic virus and bacterial leaf blight.

1996: Fs was grown from seed from the Fs head row. It was grown in the preliminary
yield tests at 3 KS locations. The F¢ head rows were grown at Hays and a single row was
harvested after 6 head selections were made. The line was observed to be segregating for
reaction to stem rust. The reselection head row harvested was homozygous for stem rust
resistance. Selection criteria included grain yvield, test weight, height, maturity, winter
hardiness, grain hardness, polyphenol oxidase level, salt noodle color stability, mixogram
absorption and mix time. Disease resistance criteria included resistance to leaf rust and

stem rust.

1997: F7 was tested in the Advanced Yield test at 6 KS locations. Seed from the F6 head
row was increased in the field at Hays, KS and 200 head selections were made from the
increase plot. No segregation was observed in the line. Selection criteria were grain yield,
test weight, height, maturity, shattering tolerance grain hardness, polyphenol oxidase
level, salt noodle color stability, and hard wheat milling and baking quality. Disease

. resistance criteria included resistance to soilborne mosaic virus and wheat streak mosaic
virus. Due to leaf rust race change in 1997 the line is now susceptible to our current races
of leaf rust, thus leaf rust was not a selection criteria.

1998: Fg was tested in the Kansas Intrastate Nursery (KIN) at 16 KS locations. The 200
head rows were grown at Hays and after making some discards for uniformity they were
harvested in bulk. No segregation was identified among the head rows only a few off-
types. Selection criteria were grain yield, test weight, height, maturity, shattering
tolerance, grain hardness, polyphenol oxidase level, salt noodle color stability, and hard
wheat milling and baking quality. Disease resistance criteria included resistance to
soilborne mosaic virus and wheat streak mosaic virus

1999: Fy was tested in the KIN, Southern Regional Performance Nursery (SRPN), and the
Kansas Performance Tests with Winter Wheat Varieties. Seed from the Fg head rows was
planted at Hays to produce the original breeders seed. No segregation was observed in the
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- Exhibit A Continued (Lakin PVPA)

line. Selection criteria were the same as in 1998 except spindle streak mosaic virus
resistance was used.

2000: Fio was tested in the same Nurseries as in 1999. Breeder’s seed was planted at
Hays to increase the breeder’s seed. No segregation within the line was observed.
Selection criteria used were grain yield, test weight, height, maturity, shattering tolerance,
grain hardness, polyphenol oxidase level, salt noodle color stability, and hard wheat
milling and baking quality. Criteria for disease resistance included only barley yellow
dwarf mosaic virus.

2001 F;; was tested in the Kansas Performance Tests with Winter Wheat Varieties. The
. breeder’s seed was planted at Hays to produce the foundation seed for distribution in the
fall of 2001. No segregation was observed in the line. Selection criteria was primarily

yield.

Lakin is uniform. Variants are limited to: slightly taller plants that occur at a frequency of
less than 1 in 1,000 plants, plants with brown glumes that occur at a frequency of less
than 1 in 1,000 plants, and plants that produce seed with a red seed coat that occur at a
frequency of less that 1 in 200 plants. The variants in Lakin as well as the typical plants
in Lakin are commercially acceptable.

~ Lakin is stable. When sexually reproduced, the variety remains unchanged in its essential

and distinctive characteristics. Lakin was observed to be uniform and stable during the
last four generations.
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Lakin, PVP Application
Exhibit B: Statement of Distinctness

Lakin is most similar to Arlin.

Arlin heads 3 days earlier than Lakin {Appendix A, Table 1)

Lakin seed has a lower level of polyphenol oxidase than does the seed of Arlin
(Appendix A, Table 2). In addition to the PPO ratings in table 2, the phenol reaction
reported in exhibit C also supports this difference. Lakin seed give a fawn reaction while
Arlin seed give a black reaction.
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Appendix A

Table 1. Relative heading dates (days +/- Scout 68) from the 19899 and 2000 Kansas.
Performance Tests with Winter Wheat Varieties.

Days earlier (-) or later (+} than Scout 66

1999 2000 )
Entry FD* F FD Si Tl Fl Avg.
Lakin -0.8 -0.8 -1.5 -0.3 2.0 -0.5 -0.3
Arlin -3.8 -3.5 -3.3 -5.5 -1.3 -2.8 -34
CV % 0.5 04 5.4 3.2 . 08 5.1
LSD (.05) 0.8 0.7 0.6 1.3 0.9 0.6

* These were the only locations in 1999 and 2000 that Lakin and Arlin were both tested.
FD=Finney Co. dryland, Fl=Finney Co. Irrigated, S|=Stafford Co., TI=Thomas Co.

Tabie 2. Relative polyphenol oxidase (PPO) levels of Lakin and various hard red and hard
white wheat cultivars.

FGIS PPO Rating’
Entry Ciass 1999 2000
Lakin HDWH 3.0 2.9
Arlin HDWH 8.0 8.3
Trego HDWH 7.0 7.0
Betty HDWH 6.1 58
2137 HRW 45 4.5
Vista HRW 54 59
TAM107 HRW 7.1 6.9
Karl 92 HRW 7.5 7.6
lke HRW 8.0 8.1
Jagger HRW 8.2 7.9
CV (%) 7.7 52
LSD (.05) 0.64 0.49

! Rating made on a 1-9 scale with 1=lowest and 9=highest. PPO test was a modified

. version of that described by Shelton and Park, 1993 (Wheat Newsletter 39:325). The
test was conducted in a randomized complete block design with 4 replications on grain
from a replicated performance test grown at Hays, KS in 1999 and 2000.



‘REPRQDUCE LOCALLY. Include form nismber and date on all reproductions. - . Form Approved - OMB No. 0531-0055
Public reporiing burden for this collaction of infonnation is estimated (o average 30 minules per respoase, including the ime for neviewing instructions, searching existing data sources, gathenng and mainiaining the
data neaded, and completing and reviewing the colfection of information. Send comments regarding this hurdan estimate or any othor aspect of thés colection of informiation, including suggestions for reducing this
burden, lo Departmeit of Agricuiture, Claarance Officer, OIRM, AG Box 7630, Jamia L Whitlen Buikfing, Washington; D.C. 20250. mnmm refer fo OMB No, 0581-0035 and form numberin your letfer, Under
mmdfssimmsmmumdhmspmdbawﬂedmdhmmmldsﬂma valid QMBS controf number.

The U.S. mmmammmmmmmmmmmmwmm national origin, sex, religion, age, disabillty, political beliefs, and marital or familiaf status. (Not ad
prohitited bases apply to alf programs). Persons with disabilities who require atemative means for commumicalion of program Information (brailte, Ffarge peind, sudiolape, etc) should contact the LISDA Cifice of
Omnmu:::imbansarmwmz?w. Tosiea mmplai’nt, write the, Secretary of Agriculture, U8 Deparﬁnen!oMame Washingfon, D.C.. 20250, or call (202) T20-7327 {voice) or (202) 720-1127 (TDD). USDA is
anequal oppodunity employer. . ...

Us. DEPAR'I'MENT OF AGRICULTURE . EXHIBIT C
. AGRICULTURAL MARKETING SERVICE {(Whent)
SCIENCE AND TECINOLOGY

PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHEAT (Triticum spp.)

NAME OF APPLICANT(S) ’ FOR OFFICIAL USE GRLY

Kansas Agricultural Experiment Station PVPO NUMBER

ADDRESS (Street and No. o RD No., City, State, and Zip Code) 2 0 0 2 0 @ D & @

Waters Hall b NAME

Kansas State University Lakin

Manhattan KS 66506 TEMPORARY OR EXPERIMENTAL DESIGNATION
KS96HW11S

PLEASE READ ALL INSTRUCTIONS CAREFULLY: Place the appropriate number that describes the varietal character of this variety in the boxes below.

Place & zero in the first box (c.g. EEE or E_T_I ) when number is cither 99 or less or 9 or less respectively, Data for quantitative plant characters should be based on
a minimum of 100 plants. Comparative data should be determined from varietics entered in the same tnal Royal Horticultural Society or any recognized color standard
may be used to determine plant colors; designate system used:

Please answer all questions for your variety; lack of response may delay progress of your application.

1. KIND:

1=Common 2=Durum 3=Club 4=0Other (SPECIFY):

2. VERNALIZATION:

1=Spring 2'.=Winter. - 3=Other (SPECIFY):

3. COLEOFPTILE ANTHOCYANIN:

- 1=Absent - 2=Present -

4. JUVENILE PLANT GROWTH:

I=Prostrate 2=Semi-erect 3=Erect

5. PLANT COLOR (boot stage):

1 = Yellow-Green 2 = Green 3 = Blue-Green

6. FLAG LEAF (boot stage):

1=Erect ' 2 =Recurved 1 = Not Twisted 2 = Twisted

7. EAR EMERGENCE:

Nuniber of Days Earlier Than

Number of Days Later Than____Arlin

5 -
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8. ANTHER COLOR:

1 =Yellow 2= Purple

1

9. PLANT HEIGHT (from soil to top of head, excluding awns):

cm Taller Than___ Arlin

o1

cm Shorter Than

* Relative to a PYPO-Approved Commercial Variety Grown in the Same 'i‘xial .

10. STEM:
A. ANTHOCYANIN

1 1= Absent 2=Present

- B, WAXY BLOOM

1=Absent 2=Present

C. HAIRINESS (last interrode of rachis)

5| 1=Absent '2=Present_

D. INTERNODE (SPECIFY NUMBER)

1| 1=Hollow 2=Semi-solid 3=Solid
E. PEDUNCLE
5 1=Absent 2=Present
99} em Length

11. HEAD (at Maturity):

C. CURVATURE

A. DENSITY
21 1=Lax 2=Middense 9 1 =Erect 2 =Inclined 3 =Recurved
3=Dense :
B. SHAPE D, AWNEDNESS
1 1 =Tapering 2=Strap 4 | - 1=Awnless 2 = Apically Awnletted
W 3 = Clavate 4 = Other (SPECIFY): 3 =Awiletted. 4=Awned
12. GLUMES (at Maturity):
A. COLOR C. BEAK
1| 1=White 2=Tan 3 I = Obtuse 2 = Acute
. 3 =Acuminate
3 = Other (SPECIFY) :
B. SHOULDER D. LENGTH
21 1=Wanting 2 =0blique 2| 1 =Short 2 = Medium
3=Rounded 4=Square (ca. Tmm) (ca. 8mm)

S5=Elevated 6= Apiculate

3 =1Long (ca. 9mm)




. g - 26002000640 ™
12. GLUMES (at Maturity) Continued: '

1=Narrow (ca. 3mm) 2 = Medivm (ca. 3.5mm)

21 3-Wide (ca. 4mm)
13. SEED:
A. SHAPE " C. BRUSH
3 1=0vate 2=0val 3 = Elliptical o | ¥=Short 2=Medium 3=Long
' ] 1=Not Collared 2 = Collared
B. CHEEK D. CREASE
2 I=Rounded 2=Angular 2| 1=Width 60% or less of Kernel
2 = Width 80% or léss of Kernel
3 = Width Nearly as Wide as Kernel
1| 1=Depth20% or less of Kerncl
2 = Depth 35% or less of Kernel
3 = Depth 50% or less of Kerne!
E. Color G. PHENOL REACTION (see instructions):
1 I=White 2= Amber 3= Red 5 1=Ivory 2 =Fawn
4= 0THER (Specify) 3 = Light Brown 4 =Dark Brown
5= Black
'F. TEXTURE
1] 1=Hard 2=Soft

.14, DISEASE: (0=Not Tested;  I=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

PLEASE INDICATE THE SPECIFiC RACE OR STRAIN TESTED

3 ' l. Stem Rust (Puccinia graminis f. sp. tritici) 1l Leaf Rust (Puccinia recondita f. sp. tritici)
. RTQQ TDBM TCLH -“TLLG- MGBM KDBM

1 Stripe Rust (Puccinia striiformis) 1 Loose Smut (Ustilago tritici)
1 Tan Spot (Pyrenophora tritici-repentis) 0 Flag Smut (Urocystis agropyri)
0 Halo Spot (Selenophoma donacis) 0 Common Bunt (Tilletia tritici or T. laevis)
1 Septoria nodorum (Glume Bloteh) 0 Dwarf Bunt (Tilletia controversa)

. 0 Septoria avenae (Speckled Leaf Disease) 0 Karnal Bunt (Tilletia indica)

1 Septoria tritici (Speckled Leaf Blotchj _ I Powdery Mildew (Erysiphe graminis 1. sp. tritici)
3 Scab (Fusarium spp.) 0 "Snow Molds"

© o o
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Disease (Continued) (0=Not Tested; 1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

- FLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

i “Black Point" (Kernel Smudge) fo Common Root Rot (Fusarium, Cochliobolus and
- : Bipolaris spp.)
3 Barley Yellow Dwarf Virus (BYDV) ' 0. Rhizoctonia Root Rot (Rhizoctonia solani)
2 Soilborne Mosaic Virus (SBMV) | 0 Black Chaff (Xanthomonas campestris pv. franslucens)
3 " Wheat Yellow (Spindle Streak) Mosaic Virus o] Bacterial Leaf Blight (Pseudomonas syringae pv.
' syringae) .
4 Wheat Streak Mosaic Virus {WSMV) ‘Other (SPECIFY)
Other (SPECIFY) ' D Other (SPECIFY) ‘ .
-Other (SPECIFY) Other (SPECIFY)
Other (SPECIFY) Other (SPECIFY)
15. INSECT: (0=Not Tested;  1=Susceptible; 2=Resistant;  3=Intermediate; 4=Tolerant)
PLEASE SPECIFY BIOTYPE (where needed)
1 | HessianFly (Mayetiola destructor) 7 Other (SPECIFY)
Great Plains biotvpe .
o| StemSawfly (Cephus spp.) 1 Other (SPECIFY)
0 Cereal Leaf Beetle (Oulema melanopa) - . Other (SPECIFY)
1 Russian Aphid (Diuraphis noxia Other (SPECIFY)
1| Greenbug (Schizaphis graminum) Othier (SPECIFY)
0 Aphids Other (SPECIFY)

16. ADDITIONAL INFORMATION ON ANY ITEM ABOVE, OR GENERAL COMMENTS

T ey
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Lakin, PVP Application
Exhibit D: Additional description of the variety

Table 1 in Appendix B summarizes 3 years of quality data generated by the KSU Wheat

. Quality Lab. It compares Lakin with the two most popular wheats currently grown in

Kansas, Jagger and 2137. It also compares Lakin’s quality characteristics with those of

* the most popular hard white wheat currently grown in Kansas, Trego.

The hard wheat milling and bread baking quality of Lakin was compared to currently
grown varieties by the members of the Wheat Quality Counsil in 1998. They rated

‘Lakin’s overall baking quality as above average. T have attached a copy of their report in

appendix B.

Lakin has good potential in identity preserved production programs for supplying grain
destined for Asian noodle production. In 1998 Lakin was submitted to the Wheat
Marketing Center, Portland OR for its 1999 Asian Products Collaborative Study. All
teams that tested Lakin rated it equal to the control flours, which were flours they brought

~ with them that were currently being used at their home for the product they were making.

Their report is also in Appendix B.
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Appendix B

Table 1. Mean bread and alkaline noodle quality parameters measured on composite
samples each year grown at up fo eigh_t western Kansas locations from 1998 to 2000.

Lakin Jagger 2137 Trego
Test weight (Ibs/bu) 60.5 59.1 59.8 620
Grain hardness 74.5 78.0 73.3 78.0
‘Seed size (mg) 30.9 287 297 30.1
Quad-Sr flour yield (%) 70.1 70.4 68.7 89.4
Flour ash (%) 0.43 0.48 0.44 0.43
Fiour color (L) 91.7 804 91.3 91.3
Flour protein (%) 10.8 12.5 11.6 11.0
Mixograph abs. (%) 62.8 64.8 61.8 61.5
Mixocgraph peak time (min.) 4.4 4.4 3.4 3.3
Bake abs. (%) 61.3 62.0 61.8 60.7
Bake mix time (min) 4.6 4.5 3.8 3.9
Oxidation (asc. acid PPM) 33.3 337 543 54.3
Loaf volume (cc) 893 960 887 883
Crumb grain score 3.6 3.7 3.7 3.4
RVA viscosity 207 216 200 263
Noodle L. @ O 84.1 81.0 81.8 82.4
Noodie L @ 24 hr 77.4 70.7 73.3 73.3
Noodle L @ 48 hr 67.0 70.2 70.0

751

13
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Kansas: 1998 (Small-Scale) Samples

200200049

“* 12% moisture basis; *14% moisture basis

i
Lokin
Sample Nurnber 98404 98-405 98-406 98407 98408 88409 98-410 98-411
Variety Identification Karl 92 Lamed KS95 KS95 KS96 KS96, KS84 KS85
: {check) (check) H167-3 HW62-6 HW94 HWI1E | 083-2W | We63-12w
Wheat Data
FGIS ClassHication HRW HRW HRW HDWH HOWH | HDWH HDWH HDWH
1.1% HDWH _ 0.4% HRW 0.9% HRW_ 0.6% HRW

Test Weight (Ivbu) 59.8 605 50.6 507 60.1 60.4 59.3 60.4
Hectoliter Weight (kg/hl) 78.7 796 78.4 78.6 79.1 795 780 795
1000 Kemet Weight {(gm) 26.8 284 284 . 263 24.2 205 257 254
NIR Hardness 57 74 67 74 67 54 72 51
Wheat Size Test

Over 7 Wire (%) 402 52.1 568 - 404 324 562 47 346

Over 9 Wire (%) 59.2 47.1. 429 58.6 66.1 435 54.8 64.7

Through 9 Wire (%) 06 0.8 0.3 1.0 15 04 05 0.7
Single Keme! Analysis

Hardness 64 76 69 81 81 69 78 . 60

Weight (mg) 28.1 30.3 299 282 - 26.0 30.3 262 26.1

Diameter (mm) 232 244 244 2.30 228 244 221 225
Moaisture (%) 10.2 104 10.2 10.4 103 106 | 104 104
Protein (%) 136 13.6 12.9 135 13.9 13.1 . 1541 144
Ash (%)* 1.40 148 143 1.47 1.49 1.38 1.45 . 1.33
Miling and Straight Grade Flour Data

) : 98-404 58405 98-406 98-407 98-408 95409 88410 98-411

Straight Grade '
Flour Yieid (%T.P.) 74.7 74.1 74.0 742 74.6 75.8 716 - 736
Moisture (%) 137 135 132 14.1 13.8 13.5 14.1 14.0
Protein (%) 124 123 1.7 12.1 123 12.0 142 135
Ash (%)* 0.45 046 0.44 0.44 0.44 0.41 046" 041
Glutomatic

Wet (%) 302 345 30.5 319 26.9 315 37.0 347

Dry (%) 11.4 12.0 10.8 1.2 10.0 10.7 129 124

Index 98.5 95.4 974 96.4 99.3 98.7 97.7 97.7
Color .

Agtron Flour Color - 85 82 84 83 83 89 82 a9

Simon Flour Color o043 0:45 0.32 0.19 0.09 -0.54 -0.71 -0.93
Falling Number* (sec) 561 633 437 559 567 532 530 478
Avg. Micron Size

Fisher Sub Sieve Sizer 19.5 229 21.3 237 21.9 205 25 20.2

26
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Physical Dough Tests
1998 (Small Scale) Kansas

Abs.61 1%, Peak: 10.0, Stab: 21.0
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Physical Dough Tests
1998 (Small Scale) Kansas
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SPONGE CHARACTERISTICS

ncoop=8
(Small Scale) Kansas chisq= -3.08
chisqe= 24.92
Variety order by rank sum. cvcl:drs'gf :;gg
Samples with the same letter not different at 5.0% level of significance. craii= <.
: H : ' mean= 3.50
CLE-GE & KSS5HW167-3 rsum= 27.50
: : mean= 3.75
LEEE ab  Larned {check) rsum= 31.00
H { - .| mean=23.75
LSl ab KS95HW6E2-6 _ rsum= 32.00
i mean= 3.75
LY ab  Karl 92 ceck rsum= 3250
H mean= 3.88
EERAER 2b  KS85W663-42W (Heyne rsum=35.18
. . i mean= 4.00
A PLIUREY ab  KS96HW115 i r sum= 38.00
‘ I i _ mean= 4,13 -
thiaalll be  KSB4063-2W (Bett rsum= 40.68
: H : : mean= 4.38
98-408 K4 K596 HW4 i rsum= 45.68
1 H ! H
0 1 2 3 4 5 6
UNSATISFACTORY Cooperator Means : SATSFACTORY.
o ) ' o . ) ncoop= 15
(Small Scale) Kansas chisq=47.01
chisqc= 66.10
Variety order by rank sum. W‘;?;?: :;gg
Sampies with the same letter not different at 5.0% level of significance. )
: i H ; y | mean=2.70
CLRIGY a2 KS95HW167-3 i : £ sum= 27.00
H : mean= 3.20
CEEWEE b Karl 92 (check rsum=51.00
. { H mean= 3.27
Lakin 98409 KS96HW115 | r sum= 52.50
H mean= 3.60
98411 KSBSWGB3-42W Heyne r sum=69.50
7 ' H ; mean= 3.83
98407 KSS5HWE2-6 ‘ rsum= 73.00
' 1 .
i mean= 4.03
98-405 Larned (check rsum=73.00
} : : S : mean= 4,13
98-408 KSS6HWI4 ‘ rsum= 85.00
-} : mean=4.77
98-410 K884083-W Betty) i r sum= 109.00
! !
0 1 2 3 4 o 5 ' 6
TOOLOW Cooperator Means TOOHIGH

29
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98-405
98-407
' }i@k: n 98409
98-406
98-410
98-411

98-404

98408

98-405
fodiim 98409

98-406

98-407

98-411
98-410
- 9B-404

98-408

ncoop=15
(Small Scale) Kansas chisq= 57.15
chisqc= 65.58
Variety order by rank sum. c"‘:':h m'si?: :;'g:
Samples with the same letter not different at 5.0% level of significance. B
: : i mean= 3.03
a Larned ({check i r sum= 26.50
i i i mean= 3.95
b KSG5HWE2-6 rsum= 53.00
H ] mean= 4.05
b  KS96HW115 r sumn= 55.00
H mean=3.97
b KSQSHW 67-3 rsum= 58.50
i mean=4.31
b KS584063-2W (Bett ‘ rsum=67.00
I ‘ 1 _ _ . mean=4.31
b KS85W663-42W (Heyne i i ) r sum= 68.00
8 : ! mean=5.42
¢ Karl 92 {check) N .} rsum=101.00
. H ' i . , mean=590
c  KS96 HW4 i rsum=111.00
P 3 i H ! :
0 1 2 3 4 S 6
. VERYSHORT - Cooperator Means VERYLONG
- ' ncoop= 14 .
(Small Scale) Kansas chisq= 39.75
\ , chisgc=48.14
Variety order by rank sum. ove crdh?fj :;g;
Samples with the same letter not different at 5.0% level of significance. )
H H i mean= 3.36
a_  Larned (check rsum=43.50
i i mean=3.71
ab KSgsHW115 | rsum= 44.50
H ¢ mean= 3.71
ab KS95HW1 67-3 rsum= 49.00
i mean= 3.93
ab KSQSHW2-6 r sum= 55.00
2 mean= 4,00
KS85WeB63-42W Heyne) r sum= 56.50
i - mean=4.14
KS84063-2\V (Bett rsum=61.50
: H N— mean=5.14
Karl 92 (check) rsum= 97.00
: H mean=5.21
KSQBH4 i r sum= 97.00
1 i :
0 1 2 3 4 5 6
VERY POOR Cooperator Means EXCELLENT
32
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No samples different at 5.0% level of significance.

(Small Scale) Kansas

Variety order by rank sum.

200200049 -

DOUGH CHAR. 'OUT OF MIXER'

ncoop= 15
chisgq= 7.34
chisqe= 13.60

cvchisq= 14.07

crdiff=

mean= 3.67
rsum= 57.00
mean= 3.55
rsum=57.50
mean= 3.65 -
r surn= 58.50

1 mean= 3.73

rsum= 63.00
mean= 3.97
r sum= 68.56
mean=4.10

| rsum=73.50

mean=4.11
rsum=77.50
mean= 4.31
rsum= 84.00

98-405 Larned (check)
98-406 KSQSHWS?-B
98-407 KSO5HWE2 6
98409 KS9BHWA15
:
98410 KS84063.2W (Betty)
98411 85W663-42W(Heyne)
..98-408 KHW4
98404 Karl 92 (cheok)
_ .
0 1
VERYPOOR

3

Cooperator Means

6
EXCELLENT

DOUGH CHAR. 'OUT OF MIXER', DESCRIBED

(Small Scale) Kansas

- 98-404

Karl 92 (check)
98-405

Lamed {check)
98-406
KS95HW167-3
98-407
KS95HW62-6
98-408

KS98HWS4

98-409

KS96HW115

98-410
KSB4063-2W (Betty)
98-411
KSB5W663-42W {Heyne)

Sticky Wet Tough Good Excelient
o -0 6 8 1
0 1 3 10 1
0 1 3 10 1

3 0 3 9 0
1 0 8 5 1
1 0 3 9 2
1 0 5 7 2
0 0 4 7 4
Frequency Table
33



DOUGH CHAR. 'AT MAKE UP'

ncoop= 16
(Small Scale) Kansas chisq= 18.23
 chisqe= 25.51
Variety order by rank sum. cvchisq= 14.07 -
Samples w:th the same letter not different at 5.0% level of significance. . crdift=21.91
" 98405 PR (check) ' | mean=3.31
i : —— rsum=50.00 -
98-406 JET ngus1e7.3 ) mean= 3.41
H i — rsum= 56.50
98-407 ENCEE A R ' mean= 3.56
| ' : SN Dearr— ‘ _ rsum= 64.00
Lokin . 98409 PEEESRTRICEES —— ' - ‘mean=3.75
| : T T r sum=68.50
- 98411, I K885W663-42W(Heyne) S ~mean=3.78
R | £ sum=74.50
LN ¢ KS84063-2W (Betty) N : mean= 3.88
ELENYE cd  Karl 92 {check) ' TS _ - | mean=4.06
— - T —— ol { rsum=81.50
98-408 IR ' ' N . o - "|'mean=4.53
- . : rsum= 102.00
0 1 2 3 4 5 6
VERYPOOR Cooperator Means : EXCELLENT

DOUGH CHAR. 'AT MAKE UP', DESCRIBED

(Small Scale) Kansas

Sticky Wet Tough Good Excellent

Kmmxm 0 0 7 5 3

Lamodchecs] 0 | O | 1 1 13
Ksssﬂvz?::-g 0 1 4 8 2
-KSBSH?ASF:;-G, 0- 0 2 12 1
mﬁmf_o 0o | 12 3 0
ngsgagf: 0 0 3 10 2
cssaosszwEamy| O O | B [ 6 3
KSB5WB63-42W (Heyne) | 0 | 5 {7 3

' Frequency Table
34
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CRUMB GRAIN

200200049

OPEN

Open Dense lIrregular

98-404
Karl 92 (check) - 5 4 3
98-405 .
Lamed {check) 8 3 2
98-406
KS95HW167-3 5 3 4
98-407
KS95HW&2-6 7 3 4
98-408
KS96HWS4 5 o 2
98-409
KS96HW115 4 . 4 3
98-410
KS84063-2W (Betty) 8 4 2
98-411 8 5 1
KS85W663-42W (Heyne)
Frequency Table
35

| "

ncoop= 16
(Small Scale) Kansas chisq= 7.44
: chisgc= 9.01
Variety order by rank sum. cvi?;gf 1407
No samples different at 5.0% level of significance. "
98-405 Larned (check) ! ﬂﬂ: 25939
‘ ! i i =33
98-407 KS95HWE2-6 lr'n Seuar:= 25330
. i = = X
98-411 KS85WE83-42W (Heyne) ?‘;;'"m"z -3,;?80
1 H =
98-406 KS95HW167-3 ?se:,anl :7325 go
98-404 Karl 82 {check) :-nssija;: 367;0
98410 KS84063-2W (Betty) Tsiamn: ?f'{s go
H mean= 3.36
98-408 KS96HWa4 . rsum=79.50
1 -3 =373
. fadiin 98408 KS96HW115 gl 89 50
_ ' ] ] i
0 1 2 3 5 6
Cooperator Means CLOSE

~ CRUMB GRAIN, DESCRIBED

(Small Scale) Kansas



CRUMB TEXTURE

200200049

. ncoop= 16
(Small Scale) Kansas chisq=9.35
chisge= 13.30
Variety order by rank sum. cvchr:;?: 1407
No samples different at 5.0% level of significance. crai=
T H P 'mean= 3.13
-KS86HWS4 . | rsum=59.00
I H 1
i - mean=3.38
Larned (check} . rsum=63.50
i [] H
\ ; mean= 3.55
I\,A-k‘ " KS96HW115 ' rsum= 65.00
1 H | mean=3.69
KS85WE63-42W (Hy ne) rsum= 67.50
o : 1 .
{ mean= 3.63
| KSQSHWZ—B rsum=73.50
i mean= 3.57
KS95HW167-3 rsum= 75.00
1. mean=3.78
Karl 92 (check) I } rsum=77.00
i - S R mean=4.13
. K884063-W (Betty’ i rsum=95.50
: 1 : I
0 1 2 3 4 5 6
VERYHARSH Cooperator Means SLKY

CRUMB TEXTURE, DESCRIBED

(Small Scale) Kansas

Coarse Harsh Silky

98-404

Karl 92 (check)
98-405

Lamed {check)
98-406
KS95HW167-3
98-407
KS95HW62-6
98-408

KS96HW94

98-409

KSS6HW115

. 98-410
KS84063-2W (Betty)
' 98411
KS85W663-42W (Heyne)

Wiwianlnlw oaln

WIN]W! ! al s le
RliwivNinlololuw!oeo

Frequency Table

36
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PO 2 KS95HW167-3

98-405

98-408

98-407

98411

o Jakein 98-409

gAY

98-404

98410

CRUMB COLOR

(Small Scale) Kansas

Variety order by rank sum.

Samples with the same letter not different at 5.0% leve! of significance.
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ncoop= 16

chisq: 40.35

chisqe= 51.26
cvchisg= 14.07

ab Larned {check)

ab KS96HWS4

b KS95HWE2-6

b  KSB5WBE63-42W {Heyne)

] ; §
¢ KS36HW115

cd Karf 92 (check)

1
d KS84063-2W (Betty}
]

D 0

[}
]

0
VERY POOR

1

2 3 4
‘Cooperator Means

6
EXCELLENT

CRUMB COLOR, DESCRIBED

Yellow

(Small Scale) Kansas

Gray Dull Creamy

Bright
White

98-404 2

Karl 92 {check)
98-405
Lamed (check)
98-406
KS95HW167-3
98-407
KS95HWE2-6

' 98-408
KS96HW94
) 98-409
KS96HW115
_ 98-410
. KS84063-2W (Betty)
28-411
KSB5W663-42W (Heyne)

1 5

6

Al NIAMIWIOL O

CloiI0ciIol0ODilO0OIlOoIO

1 7
4 5
3 7
2 6
0 9
0 6
1 7

)
0
1
2
2
6
1

Frequency Table
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crdiff= 18.77

mean=2.72
rsum= 43.00
mean= 2.97
rsum= 51.50
mean= 3.19
rsum= 55.00
mean= 3.27
r sum= 65.50
mean= 3.31
rsums= 67.50
mean= 3.81
rsum= 88.50
mean=4.13
rsum= 94.50
mean= 4.47
rsum= 110.50
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CELL SHAPE, DESCRIBED

(Small Scale) Kansas

Round  lwreguiar Elongated

Kari 92 (:::3; 0 9 5
amodtonec |_2_| 8 | 4
csoswiers |11 10 | 2
cosswezs | 3| 9 | 1
KSQ(?sHV-:gi 2 10 2

Ksssm: 3 5 S
cssaossoweoty |1 7 | 6
cssswessazwiiome |11 8 1 4

Frequency Table

'CELL THICKNESS, DESCRIBED

(Small Scale) Kansas

Too Thin -rﬂ?é’k. Variable Broken  Acceptable -
Karl 52 (:m 1 0 6 0 6
f.ame g (2}‘:;115) 0 3 4 0 6
KSSSH@:;’;’; 0 2 8 0 4
KssstVa;o-S’ 0 3 6 0 4
Kso g:w“;j 1 3 4 0 5
KSBSI-?\?V-:‘?: 0 2 .6 0 5
KS84063.2W ?B":;y‘; 0 2 7 0 4
KS85W663-42W (::;1‘1; 0 é 2 5 . 0 6
Freguency Table
38
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LOAF VOLUME

(Small Scale) Kansas

Variety order by rank sum.

Samples with the same letter not different at 5.0% level of significance.

200207049

ncoop= 15
chisq= 20.06
chisge= 25.45
cvchisq= 14.07
crdiff=21.54

mean= 3.00
rsum= 4250
mean= 3.55
rsum= 54.50
mean= 3.65
rsum= 57.00
mean= 3.61
rsum= 59.00
mean=4.13
rsum=79.00
mean=4.31
rsum=81.00
mean=4.18
T sum= 82.60
mean= 4.38
r sum= 84.50

98-408 KSQBHW&
98-407 KSQSHWZ-G
j 98405 Larned {check
2 ¥
Loken 98409 KS96HW115
98-406 -3 395Hwa7-3
98-410 KSB4063-W Bet
98411 KS85W663-42W (Heyne
: [
98-404 Kar! 92 ceck
t
‘0 1 2
VERY POOR

OVERALL BAKING QUALITY

(Small Scale) Kansas

Variety order by rank sum.

Samples with the same letter not different at 5.0% level of significance.

3

Cooperator Means

A -
EXCELLENT

ncoop= 15
chisq= 15.39
chisqc= 18.16
cvchisq= 14.07
crdiff= 23.34

98-405 ¥ Larned (check

RN ab  KSO6HWO4
1

LRl ab  KSO5HW62-6

LRGN ab  KS95HW167-3

D WUTPRE: P Ie] be  KS96HW115

LR SEN b  KS85W663-42W (Heyne
) [ .

[]
1
eEEUEY cd  Karl 92 (check

] e :
98-410 | K384063-W Betty)

mean=3.16
r sum=46.00
mean= 3.13
rsums= 54.00
mean= 3.66
r sum= 63.50
mean= 3.69
r sum= 64.00
mean= 3.77
r sum= 69.50
mean= 3.79
rsum=72.00
mean= 3.88
rsum=81.00
mean= 4,16
rsum= 90.00

0 1 2
VERY POOR

20
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200200049
COOPERATOR’'S COMMENTS

(Small Scale) Kansas

Karl 92 (check)

Very strong dough

crumb grain=sl. dense; cell shape = sl. elongated; color=white

strong mixing flour, irregular streaky grain; good volumes, creamy crumb color
Long mix time

13 ppm AA

Slightly weak crumb texture

MOISTURE 1343 ASH(14%) 0.489 PROTEIN(14%) 12. 21

Bake mix time may be too long '

Best of show in quality, but low absorption; cell th:ckness-mm-deswable

Slight Shell Top, Break Little Rough, Slightly Dry

v. long mixt; hi abs.; v. nice grain; elastic dough; v. hi volume; crumb
texture=good; crumb grain=closed

‘Would be a good flour to blend with weaker flours.

Larned

Dead dough

crumb grain=sl. dense; cell shape = sl. elongated

strong flour, open, irregular grain, low volumes, creamy crumb color
Good absorption and crumb grain L
75 ppm AA; oxidation; mix time; volume

Slightly weak crumb texture

 MOISTURE 13.29 ASH(14%) 0.461 PROTEIN(14%) 12.07

sl. short mixt; avg. abs.; poor grain; yellow; weak dough; good volume;
at makeup=weak

KS95H167-3

dead dough, lower absorption, good internals

crumb grain=sl. dense; cell shape = sl. elongated

good mixing strength, open grain, slightly low to average volumes.

Good absorption, loaf vol. and crumb grain .

38 ppm AA ' |

Strong and extensible dough out of the mixer

MOISTURE 13.02 ASH(14%) 0.483 PROTEIN(14%) 11.64

Very good loaf volume for its flour protein content. Very good crumb grain.
out of mixer=sl. tough; cell thickness=thin=desirable

Nice Break, Little Dry
avg. mixt; avg. abs.; sl. open grain; yellow; elastlc dough good volume.

42
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COOPERATOR’S COMMENTS (con't.)

(Small Scale) Kansas

98-407 KS95HW62-6

crumb grain=sl. dense; cell shape = sl. elongated; color=white
strong mixing flour, open grain, average volume

Good absorption, loaf vol. and crumb grain

38 ppm AA

Slightly weak crumb texture

MOISTURE 13.85 ASH(14%) 0.458 PROTEIN(14%) 11.97

out of mixer = very tough

Break Slightly Rough, Little Dry
-avg. mixt; hi abs.; avg. grain; silky texture; nice dough; avg. volume.

98-408 . KS96HW94
slight core, very strong dough, good internals
‘fough, bucky
out of mixer=tough/old
very strong mixing flour, open |rregular grain, low volume
Long mix time- messy dough whlle mixing- otherwise good
G ppm AA; mix time
MOISTURE 13.42 ASH(14%) 0.430 PROTEIN(14%) 12.13
Crumb grain somewhat questionabie, mix time too long.
Too long of mix times; cell thickness=thin=desirable
Good Break, Dry; Long time for mix pickup added .5 min
~ v. long mixt; hi abs.; nice grain; tough- sponge; elastic dough; low volume.
Sides of loaf were a liftle concave. :

98-409 KS96HW115

slightly dead dough

crumb grain=sl. dense; cell shape = sl. elongated:; color-sl creamy
mix strength was very good, open, irregular grain, low volumes
Good absorption, loaf vol. and crumb grain

38 ppm AA

Slightly weak crumb texture

MOISTURE 13.15 ASH(14%) 0.419 PROTEIN(14%) 11.87

Very good loaf volume and crumb grain.

out of mixer=sl. tough; Very low absorption

Nice Break, Little Dry
avg. mixt; avg. abs.; nice grain; nice dough; avg. volume; crumb grain=closed

L] - - - L] L ] [ ] + * .

43
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'COOPERATOR’S COMMENTS (con’t.)

(Small Scale) Kansas

98-410 KSB84063-2W

»
L J
-
-
-
L]
L ]
L
»

98-411

* 8 2 s s e e e e

excelient but very strong dough

color=white

Extremely strong flour, open, irregular graln above average volume
Excellent exterior and interior crumb, white, snlky

38 ppm AA;  crumb grain

MOISTURE 13.60 ASH(14%) 0.460 PROTEIN(14%) 14.00

out of mixer= sl. tough; Poor texture and color

Nice Break, Large Volume, No Shell Top at all

sl. long mixt; hi abs.; avg. grain; silky texture; white; nice dough; hi volume.

KS85W663-42W
excellent but very strong dough
crumb grain=sl. dense;
strong flour, open grain, average volumes
Excellent exterior and interior crumb white, silky
25 ppm AA
Strong and extensible dough out of the mixer
MOISTURE 13.76 ASH(14%) 0.436 PROTEIN(14%) 12.59
at make-up= sl. tough; cell thlckness=th|n-de51rable
Nice Break
long mixt; avg. abs.; good gram elastic dough at makeup; good volume;
crumb texture=good
Short proof time.

el



= | | . }qa:sa'.»@nc&:x B

:‘ | C\bt’,l—}-crh o &ak
@" Sl Lokin Aﬂo
WHEAT MARKETING CENTER 200200040
To:Bob Graybosch
Joe Martin
John QOades
Jim Peterson
David Shelton
Ed Souza

Don Sunderman
Glenn Weaver
Tom Willis

Vince Zortman
W Wl U%L(
ou

From: Mark Kruk and Guoquan
Date: May 20,1999
Re: 1998 Crop Asian Products Collaborative (APC) Summary Report

Ce: -
- Colorado Wheat Commission
Idaho Wheat Commission
Nebraska Wheat Board
North Dakota Wheat Commission
Montana Wheat and Barley Committee
Oregon Wheat Commission
Washington Wheat Commission

A summary report of the 1998 crop APC is attached. This is a cooperative program between US
Wheat Associates and Wheat Marketing Center. For this crop year, Malaysian Hokkien,
Taiwanese Raw, and Philippine instant noodles, and Southern style Chmese steam bread were
made to evaluate the quality of submitted samples. .

The full report from each team is also enclosed. '

We hope you can join us for a complete review of these results at the Hard White Wheat
Symposxa on July 22", at the Wheat Marketing Center =

Wheat Marketing Center, Inc.
1200 N.W. Naito Parkway, Suite 230
Portland, OR 97209-2800
(503) 295-0823
BAX (503) 2952735
Email: wheatmarketing@compuserve.com

24
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Comments on Wheat Acceptability of 98 Crop APC samples

LaXon KS96HW115 (WMC # 980800)-Acceptability was equal to, or slightly better than their control
wheat. Low dockage and ash, and high protein and thousand kernel weight (THKW) were
positive factors. A good wheat for all the teams!

Betty (WMC # 980803)-Slightly better than control for Taiwan due to high protein and low ash.
‘Less acceptable than control for the Philippines because of low THKW and kernel diameter
. (KD).

N941205 (WMC # 980804)-Less acceptable than control due to high contrasting classes and
wheat of other classes, high moisture, low test weight and protein too high for southern style
Chinese steam bread.

Nuwest (WMC # 980805)-Equal to control for Chinese steam bread although moisture and ash
were high. Slightly worse than control for Malaysians due to high moisture and ash and low
THKW. Taiwan team rated acceptability worse than control because of low protein and high ash.

Sunstar [ (WMC # 980806)-Philippine team rated acceptability slightly above average due to
high protein. The Taiwan team rated it better than the control because of the high protein and test
weight. An excellent wheat for these two teams!

OR870453 (WMC # 980809)-All three teams that evaluated this sample rated it slightly less
acceptable than control. Low test weight and protein, and high contrasting classes and shrunken
and broken kernels were the main deficiencies.

Platte (WMC # 980810)-Ranged from equal to control to nearly worse than control. Negatives
were high dockage and contrasting classes. Steam bread makers thought the protein was too
high. The Taiwan team liked the high test weight.

ID509 (WMC # 980812)-One of the highest scoring wheat samples. High flour yield and protein,
and large kernels, and low moisture impressed the teams. An excellent performance! :

ID377S (WMC # 980814)-This sample performed near the control, ranging from slightly better
to slightly worse. Negatives were high defects and low (387s7) falling number. The sample had
protein too high (China) and too low (Taiwan).

ID3778 (WMC # 980816)-This sample also had a split review. The Philippine team loved the
high protein, while the Taiwan team thought the low test weight and high ash were less
acceptable.

ID3778 (WMC # 980819)-One of the best wheat sampies in the test! Both the Taiwan and
Philippine team liked the high protein. Shrunken and broken kernels and defects were the highest
of any US samples, but the team ratings did not reflect this. '
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Arapahoe (WMC # 980820)-Rated slightly less acceptable than control. Noodle teams felt the
protein was too low, and the steam bread team thought the protein was too high.

Culver (WMC # 980821)-Very similar to Arapahoe, except the Taiwan team rated the sample
worse than control, compared with slightly worse than control for Arapahoe.

- Platte (WMC # 980825)-Philippine team rated this sample equal to control because it had high

protein. The Taiwan team rated it worse than control, due to low test weight and high contrasting
classes. '
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Comments on Flour Acceptability of 98 Crop APC samples

KS96HW115 (WMC # 980800) was viewed as having desirable low ash content by Malaysia
and Taiwan teams. Flour color was good. Taiwan team also liked it having high farinograph
water absorption. But its gluten was considered too strong for southern style Chinese steamed
bread flour.

| Betty (WMC # 980803) was rated 2.8 by the Philippine team. It was liked by the Taiwan team

for its low ash and high water absorption.

N941205 (WMC # 980804) was indicated to have too high ash content by each team. Taiwan
team disliked it (score 2) because of low protein content and water absorption. China team felt

~ that it had too high protein and too strong gluten for southem style steamed bread.

NuWest (WMC # 980805) was acceptable by Malaysia team. The Taiwan team scored it 2 due
to low protein, low water absorption and weak gluten. But protein content was slightty high for
Chinese steamed bread flour.

- Sunstar [T (WMC # 980806) was liked by the Philippine and Taiwan teams for its high protein

content. But Taiwan team also indicated that its gluten strength was weak.

OR870453 (WMC # 980809) was rated 2.5 due to high damaged starch level and low flour L*
value. Taiwan team rated it a score of 2 for hi gh ash, low protein and high starch damage.
China team scored it 3.1, but thought its ash content was high.

Platte (WMC # 980810) was rated with similar scores (2.8-3) by Malaysia, Philippine and
Taiwan teams. Taiwan team commented that its ash content was high. China team rated it 2.2,
citing that it had too high protein, strong gluten and high ash.

ID 509 (WMC # 980812) was rated 2.8 by Malaysia team. The Philippine team liked it because
it had high protein content. Taiwan team indicated that it had high water absorption and low ash,
which are positive, but it had low flour L* value, meaning darker color.

ID 3778 (wheat protein 11.9%, WMC # 980814) was rated 2.3 by Malaysia team for high ash
and moisture. Philippine team rated it similar to the control. Taiwan team gave a score of 2 due
to high ash and low water absorption. China scored it 2.7, citing high ash and too long stability
fime.

1D 3778 (wheat protein 13.8%, WMC # 980816) was given a score of 3.9, well liked by
Philippine team for its high protein content. Taiwan team thought it was similar to the control,
especially its high protein. But they claimed that its ash was high and water absorption was low.

ID3778 (wheat protein 13.0%, WMC# 980819) had high protein, and so was rated better than
control by the Philippine team. The Taiwan team rated it worse thar conirol due to high ash and
low absorption.
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Arapahoe (WMC# 980820) performed near the control. The Taiwan team noted the low ash,
damaged starch, and absorption (farinograph), and the China team pointed out the low L* value.

Culver (WMCH# 980821) was rated quite differently, depending on the team. The Philippine team

- rated it equal to the control. The Taiwan team felt it was worse than the control, due to low
protein and weak gluten. The China team rated it better than the control, but noted the high
moisture,

Platte (WMC# 980825) was rated equal to the control. Protein, farinograph absorption, and
damaged starch levels were judged to be OK. :
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Comments on Product Acceptability of 98 Crop APC samples

Lakin
KS96HW115 (WMC # 980800) was tested for hokkien noodle, Chinese raw noodle and southern

style Chinese steamed bread. It was rated 3.8 in hokkien noodle making because of good color
and texture. This was the highest score among seven samples tested. Chinese raw noodle score
was rated 3.5, slightly better than the control noodle. Good noodle color was cited as a major
characteristic. But the steamed bread was blistering on the skin, which was not desirable. This
problem may be due to too strong dough. '

Betty (WMC # 980803) was tested for fried instant noodle and Chinese raw noodle. The fried
instant noodle was scored 2.4, worse than the control because of soft texture. It was rated 3 for
Chinese raw noodle making due to good noodle color. However, the bite was indicated slightly
soft.

N941205 (WMC # 980804) was tested for hokkien noodle, Chinese raw noodle and southern
style steamed bread. The hokkien noodle was scored 2.8 due to slightly dull noodle color.
Chinese raw noodle was rated 2 because noodie color was dark. The team rated steamed bread
1.3, a very low score. It was noticed that steamed breads had problems of shrinking, blistering
and dark color.

NuWest (WMC # 980805) was tested for hokkien noodle, Chinese raw noodle and southern style

- steamed bread. It was rated 3.4 for hokkien noodle because of good color and texture. But it did
- -not perform well in Chinese raw noodle (score 2.5) due to poor bite. The steamed bread score
-.was 2.4 because its surface was blistered.

- Sunstar IT{(WMC # 980806) was rated 3.1 for fried instant noodle making and 4 for Chinese raw
- noodle making. The quality of instant noodle was equivalent to the control, but Chinese raw
noodle quality was better. Both color and texture of Chinese raw noodles were considered better

than the control noodle.

OR870453 (WMC # 980809) had similar quality scores (2.5-2.7) for hokkien noodle, Chinese
raw noodle and southern steamed bread making. Poor color was cited by each team as a key
factor driving the rating scores down.

Platte (WMC # 980810) was rated higher (scores 3.4-3.7) than the control in hokkien noodie,
fried instant noodle and Chinese raw noodle. The teams credited it with good noodle color and
texture. However, the steamed bread score was 2.6 due to dull skin color and blistering.

ID 509 (WMC # 980812) was rated 2.3 in hokkien noodle, 3.4 in fried instant noodle, and 1.5 in
Chinese raw noodie. Poor noodle color was cited as a major defect in hokkien noodle and
Chinese raw noodle.
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REPRODUCE LOCALLY. Include form number and edition date on all reproductions. FORM APPROVED - OMB NO. 0581-0055

U.S. DEPARTMENT OF AGRICULTURE The following statements are made in accordance with the Privacy Act of
AGRICULTURAL MARKETING SERVICE 1974 (5 U.5.C. 552a) and the Paperwork Reduction Act (FRA) of 1995,
, EXHIBITE Application is required in order to determine if a plant variely protection
certificate is fo be issued (7 U.S.C. 2421). Informaltion is held confidential
| STATEME_NT OF THE BASIS OF OWNERSHIP until cortificate is fssued (7 U.S.C. 2426). |
1. NAME OF APPL!CANT(S) 2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER
Kansas Agricultural Experiment Station K596HW115 Lakin
4. ADDRESS (Street and No., or RE.D. No., City. State, and ZIP, and Country) 5. TELEPHONE (inciude area code) 6. FAX (include area code)
Waters Hall = , 785-532-6147 785-532-6563
I_\Iianlrslas StatESUgé\;ggs ity 7 BP0 NUMBER
anhattan, 2@@2@@@&@
8. Does the applicant own all rights to the vaﬁety? Mark an “X" in appropriate block. if no, please explain. [El YES D NO
9. Is the applicant {individual or company} a U.S. national or U.S. based company? { XJ YES [:I NO
If no, give name of country
10. Is the applicant the original owner? LE YES D NG Ifno, please answer one of the following:

a. If original rights to variety were owned by individual(s), is (are) the original owner{s) a U.S. national(s)?

D YES D NO If no, give name of country
b. If original rights to variety were owned by a company(ies), is(are) the original owner(s) a U.S. based company?
D YES D NO If no, give name of country

11. Additional explanation on ownership (if needed, use reverse for extra space):

PLEASE NOTE:
Plant variety protection can be afforded only to owners (not licensees) who meet one of the following critetia:

1. If the rights to the vancty are owned by the original breeder, that person raust be a U.S. national, nationat of a UPQV member coumry, or national of a country
which affords similar protection to nationals of the U.S. for the same genus and species.

2. If the rights to the variety are owned by the company which employed the original breeder(s), the company must be U.S. based, owned by nationals of a UPOV
member country, or owned by nationals of a country which affords similar protection 1o nationals of the U.8. for the same genus and species.

3. If'the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/owner may be the individual or company who directed final breeding. See Section 41(a)(2) of the Plant Variety Protection Act for definition.

According to the Paperwork Reduction Act of 1985, no persons are required ta respond 10 a collection of information ualess it displays a valid OMB control number. The valid OMB control numbgr for
this information collection is 0581-0055. The time required to compete this information collection is estimated to average 10 minutes per response, including the time for reviewing instructions,
searching exisling dala sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.

Tha U.5. Departmen of Agriculiure (USDA) prohibits discrimination in #ls programs on the basis of race, color, national origin, sex, religion, age, disability, political baiefs, snd marital or famifial status.
{Not all prohibited bases apply to all programs). Persons with disabililies who require alternative means for communication of program information (braille, large print, audiotape, etc.} shauld centact

USDA's TARGET Center at 202-720-2600 (voice and TDD).

To fite a complaint, write tha Secretary of Agriculture, U.S. Department of Agriculiure, Washington, D.C. 20250, or call 1-800-245-6340 (voice) or (202) 720-1127 {TOD). USDA is an equal
employmant opporiunity employer.

AR
STD-470-E (07-97) (Destroy previous editions).
‘ectronic version designed using WordPerfect InForms by USDA-AMS-IMB.
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